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WXUHKDV WREHDGDSWHGGXH WR WKH UHVROXWLRQRI WKHH\HDQG WKH UHFHSWLYH ILHOGVEH
FDXVHWKHµSHUFHLYHG¶UHVROXWLRQKDVDQLPSRUWDQWLPSDFWRQGLVFRPIRUWJODUH
x 7KHFRUUHFWLRQIDFWRUDFFRUGLQJWR+$5$DQGWKHRSWLPLVHGSURFHGXUHIRUWKHGHWHUPL





















6LQFH /(' OLJKW VSRWV XVXDOO\ DUH VPDOOHU WKDQ VU IRU W\SLFDO LQGRRU GLVWDQFHV
OXPLQDLUHVZLWKYLVLEOH/('FDQQRWEHUDWHGZLWK8QLILHG*ODUH5DWLQJ8*5 ,QRUGHU WR
GHWHUPLQH WKH LPSDFW RI WKH OXPLQRXV VWUXFWXUH RI WKH JODUH VRXUFH RQ WKH VXEMHFWLYH
GLVFRPIRUWDSSUDLVDOZHFRQGXFWHGDSV\FKRPHWULFVWXG\ ,QWKLVVWXG\ LWFRXOGEHIRXQG
WKDW WKH OXPLQRXV VWUXFWXUH RI QRQXQLIRUP OXPLQDLUHV KDV DQ LPSDFW RQ WKH VXEMHFWLYH
GLVFRPIRUWDSSUDLVDO(VSHFLDOO\WKHOXPLQDQFHRIWKHUHODWLYHO\GDUNSDUWVRIWKHOXPLQDLUH












+RZHYHU OXPLQDLUHV ZLWK YLVLEOH /('V FDQQRW EH UDWHG ZLWK 8*5 )RU QRQXQLIRUP
OXPLQDLUHVLWLVGLIILFXOWWRGHILQHWKHDYHUDJHOXPLQDQFHDQGWKHSURMHFWHGVROLGDQJOHRIWKH
JODUHVRXUFH,VLWSRVVLEOHWRDYHUDJHWKHZKROHJHRPHWULFVXUIDFHRIWKHOXPLQDLUHRUGR
RQO\ WKH/(' OLJKW VSRWV KDYH WREH WDNHQ LQWRDFFRXQW" ,I RQO\ WKH/(' OLJKW VSRWV DUH
DVVHVVHGDVWKHJODUHVRXUFHWKHUHVXOWLQJ8*5YDOXHVWURQJO\GHSHQGVRQWKHUHVROXWLRQ
RI WKHPHDVXULQJGHYLFH%HVLGHVVLQFH/('OLJKWVRXUFHVDUHYHU\VPDOODQGKDYHKLJK
OXPLQDQFH OHYHOVDYDULDWLRQRI WKHHIIHFWLYHJODUHVSRWVL]H UHVXOWV LQGLIIHUHQW YDOXHVRI
 DQGWKHUHIRUHGLIIHUHQW8*5YDOXHV
 ,QYHVWLJDWLRQPHWKRG
,Q RUGHU WR GHWHUPLQH WKH LPSDFW RI WKH OXPLQRXV VWUXFWXUH RI WKH JODUH VRXUFH RQ WKH
VXEMHFWLYH GLVFRPIRUW DSSUDLVDO ZH FRQGXFWHG D SV\FKRPHWULF VWXG\ EDVHG RQ WKH
IROORZLQJUHVHDUFKK\SRWKHVHV
 ,Q RUGHU WR FDOFXODWH WKH HIIHFWLYH OXPLQRXV DUHD RI /(' OXPLQDLUHV WKH OXPLQDQFH












x 7KH FRUUHFWLRQ IDFWRU DFFRUGLQJ WR +$5$ DQG WKH RSWLPLVHG SURFHGXUH IRU WKH
GHWHUPLQDWLRQRIWKHOXPLQRXVDUHDDUHERWKVXLWDEOHIRUGLVFRPIRUWJODUHUDWLQJRI/('
OXPLQDLUHVLQLQGRRUHQYLURQPHQWV
)RU WKLV VWXG\ ZH GHVLJQHG D IXOOVFDOH WHVW URRP ZLWK D P[P UHFHVVHG JODUH
VRXUFHLQWKHFHLOLQJZKLFKFRXOGEHYDULHGLQWKHOXPLQDQFHDQGWKHOXPLQRXVIOX[RIWKH
YLVLEOH/('WKHQXPEHUDQGGLVWDQFHRIWKHYLVLEOH/('WKHOXPLQDQFHRIWKHLPPHGLDWH
YLFLQLW\RI WKH/('DQG WKHVL]HRI WKHKRPRJHQHRXV OLJKWLQJ LPPHGLDWHYLFLQLW\)RU WKH
YDULDWLRQ RI WKH DVSHFWV DERYH ZH KDYH FKRVHQ D OD\RXW ZKLFK ZDV DGDSWHG IURP
(EHUEDFK>@VHHILJXUH%\FRPSDULQJWKHUHVXOWVRIVHULHVDQGLWLVSRVVLEOHWRWHVW
WKHVXPPDWLRQRI/('OLJKWVRXUFHVIRUGLVFRPIRUWJODUH3DWWHUQQXPEHUUHSUHVHQWVWKH
XQLIRUP JODUH VRXUFH DW GLIIHUHQW OXPLQDQFH OHYHOV 7KH FRPSDULVRQ RI WKH UHVXOWVZLWKLQ
VHULHVVKRZVWKH LPSDFWRI WKH/('VSRWGLVWDQFH LQVLGHD OXPLQDLUH%\PHDQVRI WKH





7KHVWXG\ZDVFRQGXFWHG LQDQRIILFHOLNH WHVW URRP VHH ILJXUHZKLFKZDVHTXLSSHG
FRORXUQHXWUDO ,Q WKH FHLOLQJ RI WKH URRP WKH YDULDEOH JODUH VRXUFH ZDV LQVWDOOHG
$GGLWLRQDOO\QLQHDPELHQWOLJKWVRXUFHVZHUHLQVWDOOHGLQRUGHUWRPDLQWDLQDIL[HGDPELHQW
OXPLQDQFH ZKHQ WKH JODUH VRXUFH ZDV YDULHG $OO OXPLQDLUHV KDG D FRUUHODWHG FRORXU
WHPSHUDWXUHEHWZHHQ.DQG.(DFKRIWKHWZHOYHSDWWHUQVVHHILJXUHZDV
SUHVHQWHGZLWKYDULRXVOXPLQDQFHVIRUWKH³EULJKW´DQGWKH³GDUN´SDUWVRIWKHJODUHVRXUFH
DOWRJHWKHU OLJKWVLWXDWLRQV(DFK OLJKWVLWXDWLRQZDVSUHVHQWHGDWVHYHQGLIIHUHQW WDVNV
DQGYLHZLQJGLUHFWLRQVVHHILJXUHDQGWDEOH7KHPDLQYLVXDOWDVNGXULQJWKHWHVWZDV
D FRQFHQWUDWLRQ SHUIRUPDQFH WHVW &37ZKLFKZDVSUHVHQWHGRQD FRPSXWHU VFUHHQ LQ
IURQW RI WKH VXEMHFW ,Q DGGLWLRQ WR WKH YLVXDO &37 DQ DXUDO &37 ZDV GRQH $IWHU 
VHFRQGVWRFRPSOHWHWKHWDVNWKHVXEMHFWVWDWHGWKHFDOFXODWLRQUHVXOWDQGKLVGLVFRPIRUW
JODUHUDWLQJ ,QRUGHUWRFRQVLGHU WKHWDVNGLIILFXOW\DOVRDQHDV\WDVNSRLQW IL[DWLRQZDV



























 &37 V  FGPð
 &37 V  FGPð
 $XUDO&37 V IUHHYLHZ FGPð
 &37 V  FGPð
 &37 V  FGPð
 3RLQWIL[DWLRQ V  FGPð






,QSUHYLRXVSXEOLFDWLRQV IURP WKHDXWKRUV >@ LWZDVVKRZQ WKDW WKH/('SLWFKKDVQR
LQIOXHQFHRQGLVFRPIRUWJODUHDQG WKDW WKH OXPLQRXVDUHDRI/('VFDQEHDJJUHJDWHGE\
PHDQVRIJODUHSHUFHSWLRQ7KLVZDVREVHUYHG IRUDOORI WKH LQYHVWLJDWHGYLHZLQJDQJOHV
WDVNVDQGEDFNJURXQGOXPLQDQFHV2QWKHRWKHUKDQGWKHVXUURXQGLQJEDFNJURXQGRIWKH
/('OXPLQDLUHKDVDQHJDWLYHLQIOXHQFHRQGLVFRPIRUWJODUHUDWLQJVHYHQDWORZOXPLQDQFH
OHYHOV ,Q WKLV VWXG\ ZH ZRXOG OLNH WR SUHVHQW WZR SRVVLEOH PHWKRGV WR KDQGOH QRQ
XQLIRUPLW\ RI JODUH VRXUFHV WKHHIIHFWLYH OXPLQRXV DUHD DQG WKHHIIHFWLYH OXPLQDQFH
7KH ILUVW PHWKRG LV DQ LPSURYHPHQW RI WKH OXPLQRXV HOHPHQW GHWHFWLRQ SURFHGXUH








WKH FGPð GHILQLWLRQ DERYH DV ZHOO DV WKH OXPLQRXV HOHPHQW GHWHFWLRQ PHWKRG
SURSRVHGE\:2/)>@+HFDOFXODWHVDQDGDSWLYHOXPLQDQFHWKUHVKROGIURPDOOOXPLQDQFH







WKH KLJK UHVROXWLRQ LPDJH RI WKH JODUH VRXUFH LQWR WKH µDSSURSULDWH¶ UHVROXWLRQ 7KLV
UHVROXWLRQVKRXOGEHDFFRUGLQJWRWKHUHVROXWLRQRIWKHH\HIURPWKHREVHUYHU¶VSRVLWLRQDQG
DWWKHREVHUYHU¶VYLHZLQJDQJOH7KLVPHDQVWKDWWKHDSSURSULDWHUHVROXWLRQFKDQJHVLIWKH














$IWHU GRZQVFDOLQJ WKH KLJKO\ UHVROYHG OXPLQDQFH SLFWXUH WKH OXPLQDQFH WKUHVKROGV
DFFRUGLQJ WR >@ FDQ EH FDOFXODWHG DQG WKH OXPLQRXV SDUWV RI WKH OXPLQDLUH FDQ EH
LGHQWLILHG $OWHUQDWLYHO\ WKH IL[HG OXPLQDQFH WKUHVKROG RI FGPð FDQ EH XVHG WR
GHWHUPLQH WKH OXPLQRXVHOHPHQWVRI WKHJODUHVRXUFH6XEVHTXHQWO\ WKH8*5YDOXHVRI
WKHFRQWLJXRus ‘glaring’ pixels can be calculated and finally aggregated into the UGR value 
RIWKHZKROHOXPLQDLUH,QRXUVWXG\ERWKWKHIL[HGDQGWKHDGDSWLYHOXPLQDQFHWKUHVKROG
PHWKRG JHQHUDWHG 8*5 YDOXHV ZKLFK FRUUHODWHG YHU\ ZHOO ZLWK WKH VXEMHFWLYH JODUH
DVVHVVPHQWV5ðDOZD\VJUHDWHUWKDQ
 'HWHUPLQDWLRQRIHIIHFWLYHOXPLQDQFHRIWKHJODUHVRXUFH
,Q RUGHU WR HVWLPDWH WKHDFWXDO OXPLQDQFH+$5$SURSRVHG D FRUUHFWLRQ IDFWRUZKLFK LV
PXOWLSOLHGZLWKWKHDYHUDJHOXPLQDQFHRIWKHJODUHVRXUFH>@7KLVFRUUHFWLRQIDFWRUFDQ
be calculated using the ‘uniformity’ of the glare source, which is defined as the average 






,Qour study we compared the theoretical correction factor with the ‘subjective’ correction 














GHVFULEHG LQ WKLV SDSHU DSSHDUV EH DSSURSULDWH WR DVVHVV GLVFRPIRUW JODUH LQGRRU
HQYLURQPHQWVEHFDXVHWKHEHVWILWOLQHVDUHYHU\FORVHDQGKDYHYHU\KLJKFRHIILFLHQWVRI
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%0%)ZLWKLQ WKH
UHVHDUFK SURMHFW 81,/(' VXSSRUW FRGH 1 7KH DXWKRUV H[SUHVV WKHLU VLQFHUH JUDWLWXGH WR WKH
%0%)IRUIXQGLQJWKHVWXG\
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